This paper explores the effects of different language home environments provided by English-speaking and non-English-speaking migrant domestic workers (MDWs) on Hong Kong children's ability to speak English. To isolate MDWs' language effect from parental and family effects, I use between-siblings comparisons and an empirical model of language acquisition. Results from between-siblings comparisons reveal a clear sign for the positive language effect of English-speaking MDWs. Estimates of the language acquisition model show that a child who is cared for by an English-speaking MDW and who has a bilingual mother is 45 percent more likely to speak English.
1.

Introduction
A conservative estimate by the International Labour Organization (ILO) puts the number of domestic workers worldwide at a minimum of 52.6 million, accounting for about 1.7 percent of global employment in 2010 (ILO, 2013) .
1 Domestic workers are predominantly female (83 percent), and often migrant workers from low-income countries who are seeking higher paying jobs abroad. 2 They perform a variety of domestic chores as well as caring for elderly people and young children. Given their vital role in household production for many families in developing and developed countries, there have been surprisingly few studies assessing the effects of domestic workers on the family at the micro level. 3 This paper attempts to contribute to filling this void in the literature by exploring the extent to which migrant domestic workers affect young children's ability to speak a second language.
Hong Kong provides an ideal location for studying the language effect of migrant domestic workers (MDWs) on children. It has a highly concentrated population of MDWs, who make up roughly 10 percent of the country's labor force. The number of MDWs in Hong Kong had reached 300,000 by 2011 and it is estimated that one in six households in Hong Kong now employ an MDW. An even more compelling reason for arguing that Hong Kong is an ideal location for the study is that MDWs working in Hong Kong are comprised of mainly one of two ethnic groups, in roughly equal numbers: Filipinos who speak English, which is an official language in Hong Kong, with their employers at home, and Indonesians, who speak Cantonese, which is the local language of Hong Kong, with their employers at home.
This difference in the language used in the home environment between the two groups of MDWs provides the study with an approximate characterization as an "experiment" from which the language effect of English-speaking MDWs on children's speaking of English as a second language can be assessed. 4 The subjects of this study are Hong Kong children aged between five and 12 whose native language is not English. 5 I am interested in identifying the extent to which children who are under the care of an English-speaking MDW in the family are more likely to be identified as English-speaking. Obviously, the key challenge in the study is that the language effect of English-speaking MDWs on children can be difficult to separate from those of the family, in particular, parental effects. Furthermore, observed and unobserved family factors may simultaneously influence children speaking English as a second language and whether they are under the care of an English-speaking MDW. To address these potential concerns, I
use two identification strategies.
The first identification strategy focuses on those households with at least two children between the ages of five and 12 and compares the English-speaking ability of the older and the younger siblings within the same household. The rationale of this identification strategy is based on the premise that if English-speaking MDWs play an important role in enhancing the English-speaking ability of children under their care, siblings living within the same households in which an English-speaking MDW is employed should be more uniformly 4 Households employing an English-speaking MDW and households employing a non-English-speaking MDW have similar household and parental characteristics except for parental English-speaking ability (see the appendix for summary statistics); parents of households employing an English-speaking MDW are more likely to speak English. It is important to note that the number of English-speaking MDWs decreased substantially after the imposition of a retraining tax on MDWs by the Hong Kong government in 2003, forcing many Hong Kong families to employ non-English-speaking MDWs. 5 Cantonese and English are both official languages in Hong Kong. Unlike Cantonese, however, which is spoken by the majority of the population, English is spoken as a usual language by only 3.5 percent of the population. Another 42 percent of the Hong Kong population speaks English as a second language; that leads to the proportion of the English-speaking population being less than 50 percent of Hong Kong's total population (based on the 2001 Population Census and 2006 Population Bi-census). Consequently, many children in Hong Kong live in a home environment in which neither one of their parents speaks any English, and they learn English as a core subject in school from grade one onwards. The remainder of the paper is organized into five sections. Section 2 discusses previous studies that are relevant to the current paper. Section 3 describes the datasets and variables obtained from samples of Hong Kong's 2001 Population Census and 2006 Population Bicensus. Section 4 gives an in-depth explanation of the between-siblings analysis and also presents and discusses its results. Section 5 presents the empirical model of language acquisition for young children and discusses the estimation results of this model. Finally, Section 6 summarizes and concludes the paper.
calculation of this score. ** and * denote statistical significance at the 5 percent and 10 percent levels respectively for rejecting the null hypothesis of the sum of differences being zero.
2.
Related Studies
The relationship between non-maternal childcare and young children's cognitive and language development has been studied extensively in the developmental psychology literature. 9 In this literature, the effect of non-maternal childcare is found to be mixed, depending critically on the age of the child, the type of childcare, and the quality and quantity of the childcare. For individual home care such as that provided by grandparents and nannies, some studies find that more hours of individual home care are associated with lower scores of orientation and engagement tasks for the child concerned, but no apparent effect is found on cognitive and language developments (Sylva et al., 2011) . In addition to the developmental psychology literature, economists have also studied the relationship between maternal employment and children's cognitive and language development. This strand of literature appears to be more conclusive in finding that maternal employment or non-parental care, especially during infancy, is detrimental to the child's cognitive and language development (Baum, 2003; Bernal, 2008; Herbst, 2013; Liu et al., 2010; Ruhm, 2000; Yamauchi and Leigh, 2011) .
There is a clear parallel between the current study and the strands of literature mentioned above, although the main focus of the current study is on the effect of Englishspeaking MDWs on children's English-speaking ability. For instance, in the dataset of primary school children used, the current study finds that mothers participating in the labor force are associated with a significant reduction in the likelihood (between 4 percent and 6 percent) of their children speaking English as a second language, even after controlling for parental English ability and a host of other household, parental, and child characteristics. This finding corroborates those previous studies that find non-parental care exerting a negative impact on children's cognitive and language development.
The current study is also relevant to previous studies that investigate the importance of the home environment and resources in young children's language and literacy development (Feng et al., 2014; Kalb and Ours, 2014) . These studies find that parental reading to children at an early age and other home learning activities such as telling stories and singing songs have positive and significant effects on children's language and cognitive skills later in life.
Moreover, there is evidence suggesting that early exposure to bilingualism is positively related to language and literacy development (Kovelman et al., 2008; Luk et al., 2011) . The current study finds further evidence to support the contention that a home environment characterized by bilingual parents and an English-speaking MDW is much more conducive for young children's ability to learn English as a second language.
A small but growing body of studies focuses primarily on the effects of MDWs on children's cognitive and language development. A study by Tse et al. (2009) 
Between-Siblings Analysis
Method
The between-siblings analysis compares the English-speaking ability of the older and younger siblings of the same household. There are four possible outcomes in a comparison: 
Results
(Insert Table 1 about here) Table 1 Table 2 about here) It is interesting to note that while the English language effects of an English-speaking MDW (0.16) and an English-speaking father (0.17) are about the same, the effect of maternal English-speaking ability is substantially higher (0.26).
An Empirical Model of Language Acquisition
Method
The second method for identifying the language effect of English-speaking MDWs estimates an empirical model that postulates a framework of language acquisition for young children that combines the effects of family, carer, and school. Figure 3 illustrates the interplay of all these three main sources of influence. First, family is thought to exert a powerful and direct effect on children's language learning. The extent to which children are exposed to a foreign language at home and the amount of learning resources available in the home environment can be vital for children's acquisition of a foreign language. For instance, if children are read to at an early age by their parents, they are more likely to have better language skills. Second, when a child is cared for by someone other than his or her own parents, the carer plays an important role in shaping the child's language learning.
Specifically, a carer who speaks a foreign language has the ability to hone the child's learning of that language. Another potential important channel of influence is the interaction between family members and the live-in MDWs at home. When family members communicate in their own native tongue among themselves, but switch to the foreign language of the live-in carer in her 11 Tables of calculations for comparisons 3, 4, and 5 are omitted and not discussed for the sake of saving space, but can be provided by the author upon request. 12 Previous studies show that parents and significant carers play a critical role in teaching language to young children (Feng et al., 2014; Kalb and Ours, 2014) .
presence, then the child is exposed to learning of that foreign language even more than when the foreign language is used only between the carer and the child. In Hong Kong, there is anecdotal evidence that family members speak Cantonese among themselves, but switch to English when communicating with their live-in English-speaking MDWs. This behavior possibly facilitates children's learning of English as a second language in the home environment.
The implementation of the conceptual framework described above is done by estimating a Probit regression of the form given below: to be related to children's ability to speak English and thus cannot be excluded from the regressions. The strategy then is to try to reduce this potential bias by controlling for the confounding factors and also by restricting the dataset to households in which the potential bias is unlikely to be present. In particular, the endogeneity bias should be a serious issue only if the mother is capable of speaking English because when the mother is capable of speaking English, her children are more likely to speak English and also at the same time the household is more likely to employ an English-speaking MDW than a non-English-speaking MDW. This makes it essential to control for the effect of maternal English-speaking ability in the regressions. In addition, the subsamples of households in which only the father is capable of speaking English and households in which neither parent speaks English are particularly important in assessing the language effect of English-speaking MDWs because these subsamples are unlikely to be affected by the potential endogeneity bias.
A further issue is the lack of schooling information, which is unavailable from the Censuses. In particular, children may have a good command of English because they attend a school that uses English as a medium of instruction, which is common in private or international primary schools. In the absence of schooling information, the study controls for the effect of the grade in which the children are enrolled. In addition, the study excludes children from higher-income households and includes only children from middle-income households. Middle-income households are unlikely to be able to afford private schooling for their children, thus making the dataset under study more homogeneous in school quality.
Finally, the study constructs a dataset of preschool children aged five. These children, who have yet to receive formal schooling, should only be influenced primarily by their parents and carers. Estimation results from the preschool children dataset can be used to check the sensitivity of the baseline results.
Estimation Results of the Empirical Model
Columns 1 to 3 in Table 4 show estimation results of Equation (1) using primary school children from middle-income households. Maternal ability to speak English is the most important factor affecting children's ability to speak English, which is estimated to increase significantly the likelihood of children speaking English by 20.6 percent in workingmother households (Column 1), 22.9 percent in non-working mother households (Column 2), and 21.9 percent in overall middle-income households (Column 3) if an English-speaking MDW is not employed in the household. Paternal ability to speak English also has a significant effect on children's ability to speak English, but its estimated effect is only about half of the effect of maternal ability to speak English, at 11.8 percent for both workingmother and non-working-mother households, and 11.7 percent for overall middle-income households if an English-speaking MDW is not employed in the household. Another important factor is the gender of the child; females are estimated to be about 4 percent more likely to speak English. In addition, maternal labor force participation is estimated to reduce the likelihood of children speaking English by about 4 percent, a result that reconfirms the important role played by mothers in children's acquisition of language.
Column 1 in Table 4 shows that children under the care of an English-speaking MDW (FMDW) are 11.7 percent more likely to speak English in working-mother households, which is statistically significant at the one percent level. Furthermore, interaction between an English-speaking MDW and an English-speaking mother is associated with a 13.3 percent increase in the likelihood of children speaking English in working-mother households. In contrast, the estimated effect of interaction between an English-speaking MDW and an English-speaking father is small and insignificant (-1.0 percent). Thus, employing an Englishspeaking MDW in a working-mother household is associated (directly and indirectly) with a 24 percent increase in the likelihood of children speaking English when both parents are capable of speaking English.
(Insert Table 4 about here)
Column 2 in Table 4 shows that English-speaking MDWs do not appear to affect children speaking English in non-working-mother households. This is likely to be an indication that MDWs employed in non-working-mother households are not the main carers of children and thus have only limited influence on children in the home environment. It is also important to note that non-English-speaking MDWs (IMDW) do not appear to play any role in affecting children speaking English, as shown by their insignificant estimates in Table   4 .
In addition to the results of middle-income households, I also show the results of lowincome households in Column 4 of Table 4 . Low-income households are ineligible to employ an MDW, and thus could serve as a control group for checking the robustness of the estimated effects of parental and household factors. Column 4 in Table 4 shows that the results of low-income households are very similar to those of middle-income households.
Maternal ability to speak English remains the most important factor in accounting for children speaking English (21.8 percent), followed by paternal ability to speak English (13.0 percent), mother's age (0.3 percent per annum), length of the mother's residency in Hong Kong (0.3 percent per annum), the fact that the child is female (3.4 percent), and the fact that the child attends a cross-district school (-3.5 percent).
In summary, based on the estimation results of Table 4 , there is strong evidence to support the contention that maternal ability to speak English is the most important factor for children speaking English, followed by paternal ability to speak English. There is also a strong positive linkage between English-speaking MDWs and children speaking English in working-mother households, but not in non-working-mother households. Moreover, nonEnglish-speaking MDWs appear to have little effect on children's English-speaking ability.
(Insert Table 5 about here)
As discussed earlier, an important concern about the results of re-estimate Equation (1) using subsamples of households in which both parents speak English, only the mother speaks English, only the father speaks English, and neither parent speaks English. By directly controlling parental ability to speak English, I aim to check how the estimated effects of MDWs and other household and child characteristics vary across the different subsamples of parental English ability.
Column 1 in Table 5 shows that English-speaking MDWs are estimated to increase the likelihood of children speaking English by 26.2 percent in households in which both parents speak English, which is statistically significant at the one percent level. It is interesting to note that this estimate is very close to the sum of the estimated direct and indirect effects of the English-speaking MDWs in Column 3 of Table 4 (24.4 percent).
Column 2 shows that when only the mother in the household speaks English, the estimated effect of English-speaking MDWs on children speaking English is 25.2 percent, which again is statistically significant at the one percent level. This estimate also matches the estimate of English-speaking MDWs in Table 4 (23 percent). It is also worth noting that maternal labor force participation is estimated to reduce children's likelihood of speaking English by about 6 percent in both Columns 1 and 2 of Table 5 .
It can be seen from Columns 3 and 4 of Table 5 that when only the father speaks English or when neither parent speaks English, the estimated effect of English-speaking MDWs on children's English-speaking ability is substantially reduced, but is still statistically significant at the conventional levels. In households in which only the father speaks English, the likelihood of children speaking English is estimated to increase by 13.7 percent when an English-speaking MDW is employed in the household (the corresponding figure is 10.6 percent in Table 4 ). In households in which neither of the parents speaks English, the estimated effect of English-speaking MDWs is only 6.4 percent, which is statistically significant at the ten percent level (the corresponding figure is 9.2 percent in Table 4 ).
Are the results of the subsample analysis in Table 5 likely to be driven by endogeneity?
Children in households in which the mother is incapable of speaking English or neither one of the parents is capable of speaking English face a difficult learning home environment for speaking English. It is thus unlikely that children from these households are able to learn
English from their home environment except from an English-speaking MDW if one is employed in the household. More importantly, when the mother in the household is incapable of speaking English, there is little reason for the household to prefer an English-speaking MDW over a Cantonese-speaking MDW. In addition, grade dummies are added in the regressions in Table 5 to control for the school effect. Despite controlling for both the home language environment and school effect, the estimated effect of English-speaking MDWs is still significant in Columns 3 and 4 of Table 5 . This is a strong indication that Englishspeaking MDWs do increase children's ability to speak English.
(Insert Table 6 about here)
To serve as a robustness check, the estimations of Tables 4 and 5 are repeated by using an alternative dataset of children who are aged five (the minimum age for identifying language ability) and thus have yet to start primary schooling. The reason for using preschool children only in the regressions is to check whether the baseline results in Tables 4 and 5 are mainly influenced by formal primary schooling. The results of this exercise are reported in Tables 6 and 7 below.
In brief, the results shown in Tables 6 and 7 are largely similar to those of Tables 4 and   5 . When an English-speaking MDW is employed in the household, the estimated effect of maternal English-speaking ability is 23.7 percent for the sample of middle-income working-mother households, whereas paternal English-speaking ability is estimated at 10.4 percent (Column 1 of Table 6 ). Both of these estimates are statistically significant at the conventional levels despite the fact that the interaction terms between each of the parents and Englishspeaking MDW are insignificant. English-speaking MDWs are estimated to increase children's likelihood of speaking English by about 26 percent when both parents are capable of speaking English in working-mother households, but not in non-working-mother households. Again, the estimated effect of the English-speaking MDWs is highly statistically significant despite both the estimated interaction terms being insignificant (P-value = 0.0000 for rejecting the null hypothesis of the effect of English-speaking MDWs being equal to zero). Column 4 in Table 6 shows the results of low-income households, which confirm that maternal English-speaking ability is the most important factor (15.2 percent), followed by paternal English-speaking ability (5.8 percent), and the number of children in the household (-2.3 percent).
(Insert Table 7 about here)
Results from the four subsamples of parental English-speaking ability for preschool children are shown in Table 7 . The estimated effects of English-speaking MDWs on preschool children's ability to speak English are 37.2 percent, 20 percent, 29.2 percent, and 7.2 percent respectively for the subsamples of both parents speaking English, only the mother speaking English, only the father speaking English, and neither parent speaking English.
These estimates are all statistically significant at the conventional levels, and also larger in magnitude than the subsample results of the primary school children (except for the subsample of only the mother speaking English). It is worthwhile to reemphasize that preschool children from households in which the mother does not speak English or neither one of the parents speaks English face a difficult home environment for learning to speak
English. The estimates shown in Table 7 indicate, however, that when these five-year-old children who have yet to start formal schooling are afforded the care of an English-speaking MDW at home, they show a significantly much larger likelihood of speaking English, and this result is especially revealing.
Summary and Conclusion
It has been well-established that early childhood is the most critical period for language acquisition and doing so requires social interaction with another human being (Kuhl, 2004) .
This study finds strong evidence that when young children are given the opportunity to interact with a key carer who speaks a foreign language in the home environment, they are much more likely to speak that foreign language. In the case of Hong Kong, it is important to recognize the positive contribution made by English-speaking MDWs to children's learning of English when they are the key carers of these children in the household. 100 100 100 100 100 100 100 100 n/a n/a n/a n/a n/a Notes: [1, 1] = both siblings speak English, [0, 0] = neither sibling speaks English, [1, 0] = only the older sibling speaks English, and [0, 1] = only the younger sibling speaks English. HF = households employing an Englishspeaking MDW and HW = households not employing an MDW. BS, OM, OD, and BN denote, respectively, both parents being capable of speaking English, only the mother being capable of speaking English, only the father being capable of speaking English, and neither parent being capable of speaking English. FMDW effect = HF -HW, the effect of employing an English-speaking MDW. Ʃdif = the horizontal sum of each outcome from Columns 9 to 12.
Family MDWs
Children's Language Learning 2  2  2  2  3  3 2 -1 0 -1 1 -1 Total 100 100 100 100 100 100 100 100 n/a n/a n/a n/a n/a Notes: [1, 1] = both siblings speak English, [0, 0] = neither sibling speaks English, [1, 0] = only the older sibling speaks English, and [0, 1] = only the younger sibling speaks English. HI = households employing a nonEnglish-speaking MDW and HW = households not employing an MDW. BS, OM, OD, and BN denote, respectively, both parents being capable of speaking English, only the mother being capable of speaking English, only the father being capable of speaking English, and neither parent being capable of speaking English. IMDW effect = HI -HW, the effect of employing a non-English-speaking MDW. Ʃdif = the horizontal sum of each outcome from Columns 9 to 12.
School
Table 3: Summary of Results for the Five Pairwise Comparisons Performed
Notes: ** and * denote statistical significance at the 5 percent and 10 percent levels respectively for rejecting the null hypothesis of Ʃdif = 0. The score is calculated by dividing Ʃdif by 400 in comparisons 1 and 2, and by 300 in comparisons 3, 4, and 5. It ranges from -1 to 1, with -1 indicating that household group A has a 0 percent incidence of an [1, 1] outcome and that household group B has a 100 percent incidence of a [1, 1] outcome, and 1 indicating that household group A has a 100 percent incidence of a [1, 1] outcome and that household group B has a 0 percent incidence of a [1, 1] outcome. A score of 0 indicates that the incidence of the [1, 1] 
